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Art Unit; 2611 

DETAILED ACTION 
Information Disclosure Statement 

1 . The references listed in the Information Disclosure Statement filed on February 1 8, 2004 
have been considered by the examiner (see attached PTO-1449 form or PTO/SB/08A and 08B 
forms). 

Specification 

2. The disclosure is objected to because of the following informalities: In the background of 
the invention, the words "twoTwo" (page 6, [0008]) and "adapterlt" (page 7, [0009]) appear to 
be a typographical errors. 

Appropriate correction is required. 

Claim Objections 

3. Claims 3, 4, 8-9, 11, 15, and 19-20 are objected to because of the following 
informalities: 

The limitations for "said a low impedance state" and "said a high impedance state" are 
worded awkwardly (claim 3, lines 6 and 8). These references to previously established low and 
high impedance states do not need the article "a". 

Claim 4 is dependent on claim 3, and therefore contains the same defects. 

Claim 8 is missing a period to end the sentence. 

Claim 9 is dependent on claim 8. 

Claim 11 is worded awkwardly (lines 1-2). It is suggested to applicant to revise the 
limitation "said each of said default data transmitters" to remove the first "said." 
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Claim 15 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 15 merely restates the limitation that both data receivers and 
connection elements are operable at signal switching frequencies above about 500 MHz, which is 
already found in claim 14. 

In claim 19 (line 21), the recitation of "to said first input signal line and to first output 
signal line" is missing an article for the first output signal line limitation. 

Claim 20, is dependent on claim 19. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claims 2, 5-6, 11, and 12-20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

6. Claim 2 recites the limitation "said second input signal line" in line 7. There is 
insufficient antecedent basis for this limitation in the claim. It is unclear whether this recitation 
is indeed for a second input signal line or a typographical error meant to refer to the first signal 
input line. For examination on the merits, the claim will be interpreted as best understood. 

Claims 5-6, and 11 are dependent on claim 2 and contain the same defects mentioned 

above. 
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7. The term "above about" in claims 12, 14, and 18 is a relative term which renders the 
claim indefinite. The term "500 MHz" is not defined by the claim, the specification does not 
provide a standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
not be reasonably apprised of the scope of the invention. For examination on the merits, the 
claim will be interpreted as best understood. 

Claims 13, 15-17, and 19-20 are dependent on the above rejected claims and either 
directly or indirectly contain the same defects as the claims they depend on. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

9. Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Wang (US Patent 
7,212,738). 

Regarding claim 1, Wang discloses an integrated circuit, comprising: 
a plurality of data transmitters including a plurality of default data transmitters and at 
least one redundancy data transmitter (Transmitter bank 30, and Tx 52, Figure 1); and 

a plurality of connection elements (switches 40, column 5, lines 62-65, Figure 1) having a 
first, low impedance connecting state (open state, column 5, lines 65-67), and having a second, 
high impedance, disconnecting state (reflective state, column 6, 1-5), at least a first connection 
element of said plurality of connection elements being operable to connect and disconnect a first 
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default data transmitter of said plurality of default data transmitters from a first output signal 
line, said first connection element further being operable to connect and disconnect said 
redundancy data transmitter from said first output signal line (column 9, lines 21-37; Figures 2 
and 3). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 1 . Claims 2 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang 
(US Patent 7,212,738) in view of Shioka et al. (US Patent 5,369,642). 

Regarding claim 2, Wang discloses everything claimed as applied to claim 1 above, but 
fails to expressly disclose at least a second connection element of said plurality of connection 
elements is operable to connect and disconnect said first default data transmitter from a first 
input signal line, said second connection element further being operable to connect and 
disconnect said redundancy data transmitter from said second input signal line. 

Nevertheless, Wang discloses in the event that a malfunctioning optical transmitter 36A 
is detected, the transmission control device 28 immediately transfers the electrical signal input 
from the malfunctioning optical transmitter to the backup transmitter 52 (column 8, lines 44-55, 
Figure 3). 

Shioka et al. disclose a switcher (Figure 1) that has active transmitter (DT) 5 1 connected 
to input signal source 21 by path A, and standby DT 50 is connected to standby input source 40 
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by path B, in a faultless condition. When a fault occurs, standby DT 50 is connected to input 
signal source 41 by path C, and DT 51 is connected to standby input signal source 40 by path D, 
both through switching circuits 910 and 91 1. By using the standby input signal source 40 as a 
test signal source, it is possible to deliver a test signal to the faulty DT 5 1 for the purpose of 
locating the fault (column 3, lines 6-26, Figure 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang with the switcher taught by Shioka et al. since it improves 
performance by enabling device redundancy and it also helps in locating faults (column 3, lines 
23-26). 

Regarding claim 11, Wang discloses everything claimed as applied above, but fails to 
expressly disclose said each of said default data transmitters provides a pair of differential signal 
outputs and receives a pair of differential signal inputs, such that said first output signal line 
includes a pair of differential signal conductors for receiving said differential signal outputs and 
said first input signal line includes a pair of differential signal conductors for providing said 
differential signal inputs. 

Shioka et al. disclose signal lines 961 and 971 are each implemented as a balanced two- 
core cable whose impedance is equal to the characteristic impedance Z of the input signal 
sources 40-42 and DTs 50-52 connected to the input terminals 940-942 and output terminals 
950-952 (column 3, lines 30-35). The switches and input and output terminals are each provided 
with a bipolar configuration (column 3, lines 1-3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang with the balanced two-core cable teaching of Shioka et al. 
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since it provides impedance matching which eliminates waveform distortion and falling levels of 
the transmission signals (column 3, lines 27-30). 

12. Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang (US 
Patent 7,212,738) in view of Manning (US Patent 5,552,743). 

Regarding claim 3, Wang discloses everything claimed as applied to claim 1 above, but 
fails to expressly disclose each of said connection elements includes a fuse, wherein said fuse of 
said first connection element connects said first default data transmitter to said first output signal 
line when a first fuse of said first connection element is in said a low impedance state and 
disconnects said first default data transmitter from said first output signal line when said first 
fuse is in said a high impedance state. 

However it is well known in the art that fuses and anti-fuses are state devices used to 
disable a defective portion or block of an integrated circuit and enable a redundant block, as is 
evidenced by Manning (column 1, lines 10-14). Semiconductor integrated circuits contain large 
numbers of electronic components built on a single chip. Due to the microscopic scale of these 
circuits, they are susceptible to component defects caused by material impurities and fabrication 
hazards (column 1, lines 16-22). Fuses are manufactured closed (high conductivity) and are 
blown open (very low conductivity) (column 1, lines 45-51). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang with fuse and antifuse state devices since it is well known 
in the art that the use of these state devices to switch-in redundant components reduces waste by 
circumventing component defects caused by material impurities and fabrication hazards (column 
1, lines 20-26). 



Application/Control Number: 10/708,240 Page 8 

Art Unit: 261 1 

Regarding claim 4, Wang discloses everything claimed as applied to claim 3 above, but 
fail to expressly disclose each of said connection elements further includes an antifuse fuse, 
wherein a first said antifuse of said first connection element connects said redundancy data 
transmitter to said first output signal line when said first antifuse is in said a low impedance state 
and disconnects said redundancy data transmitter from said first output signal line when said first 
antifuse is in said a high impedance state. 

It is well known in the art that anti-fuses are manufactured open and are blown or 
programmed to the closed state, as is evidenced by Manning (column 1, lines 53-61). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the combination applied to claim 3 with anti-fuses since it is well 
known in the art that the use of anti-fuses to switch-in redundant components reduces waste by 
circumventing component defects caused by material impurities and fabrication hazards (column 
1, lines 20-26). 

13. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang 
(US Patent 7,212,738) in view of Shioka et al. (US Patent 5,369,642) as applied to claim 2 
above, and further in view of Manning (US Patent 5,552,743). 

Regarding claim 5, Wang and Shioka et al. disclose everything claimed as applied to 
claim 2 above, but fail to expressly disclose said first connection element includes a first fuse 
and said second connection element includes a second fuse, wherein said first connection 
element connects said first default data transmitter to said first output signal line when said first 
fuse is in a low impedance state and disconnects said first default data transmitter from said first 
output signal line when said first fuse is in a high impedance state and wherein said fuse of said 
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second connection element connects said first default data transmitter to said first input signal 
line when said second fuse is in a said low impedance state and disconnects said first default data 
transmitter from said first input signal line when said second fuse is in a said high impedance 
state. 

However it is well known in the art that fuses and anti-fuses are state devices used to 
disable a defective portion or block of an integrated circuit and enable a redundant block, as is 
evidenced by Manning (column 1, lines 10-14). Semiconductor integrated circuits contain large 
numbers of electronic components built on a single chip. Due to the microscopic scale of these 
circuits, they are susceptible to component defects caused by material impurities and fabrication 
hazards (column 1, lines 16-22). Fuses are manufactured closed (high conductivity) and are 
blown open (very low conductivity) (column 1, lines 45-51). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the Wang and Shioka et al. with fuse and antifuse state devices 
since it is well known in the art that the use of these state devices to switch-in redundant 
components reduces waste by circumventing component defects caused by material impurities 
and fabrication hazards (column 1, lines 20-26). 

Regarding claim 6, Wang and Shioka et al. disclose everything claimed as applied to 
claim 5 above, but fail to expressly disclose said first connection element further includes a first 
antifuse and said second connection element further includes a second antifuse, wherein said first 
connection element connects said redundancy data transmitter to said first output signal line 
when said first antifuse is in a low impedance state and disconnects said redundancy data 
transmitter from said first output signal line when said first antifuse is in a high impedance state 
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and said antifiise of said second connection element connects said redundancy data transmitter to 
said first input signal line when said second fuse is in said a low impedance state and disconnects 
said redundancy data transmitter from said first input signal line when said second fuse is in said 
a high impedance state. 

It is well known in the art that anti-fuses are manufactured open and are blown or 
programmed to the closed state, as is evidenced by Manning (column 1, lines 53-61). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the combination applied to claim 5 with anti-fuses since it is well 
known in the art that the use of anti-fuses to switch-in redundant components reduces waste by 
circumventing component defects caused by material impurities and fabrication hazards (column 
1, lines 20-26). 

14. Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang (US 
Patent 7,212,738) in view of Gutierrez et al. (US Patent Application Publication 2001/0048544). 

Regarding claim 7, Wang discloses everything claimed as applied to claim 1 above, but 
fails to expressly disclose each of said plurality of connection elements includes a plurality of 
micro-electromechanical (MEM) switches, wherein a first MEM switch of said first connection 
element connects and disconnects said first default data transmitter to said first output signal line. 

Nevertheless, Wang discloses when optical transmitter 36 malfunctions, the optical 
switch 40 is changed to the reflective state (column 6, lines 44-45). 

Gutierrez et al. disclose MEMS optical switch including an element pivotably mounted 
on a platform formed on a baseplate. Electrodes are arranged on the platform such that the 
element may be fully deflected onto the linear segments in response to actuation forces (page 1, 
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[0006] -[0007]). Higher voltages may be used to provide faster motion and added robustness. 
Further, faster switching times may be achieved (page 2, [0026]). Gutierrez et ah also disclose 
MEMS optical mirrors have been developed for use in optical switches (page 1, [0003]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang with the MEMS optical switch taught by Gutierrez et al. 
since it improves performance by providing faster motion and switching times (page 2 [0026]). 

The combination of Wang and Gutierrez et al. discloses the claimed invention, but fail to 
expressly disclose a plurality of MEM switches. However, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to provide a plurality of MEM 
switches, since it has been held that mere duplication of the essential working parts of a device 
involves only routine skill in the art. St. Regis Paper Co. v. Bemis Co., 193 USPQ 8. 

Regarding claim 8, Wang and Gutierrez et al. disclose everything claimed as applied to 
claim 7 above, and Wang further discloses the backup channel 54, upon interacting with the 
switch 40 in its reflected state, is reflected by the switch back toward the diffraction grating 44 
along a path identical to the first path 46 A of the specified channel of the transmitter 36 A before 
malfunction (column 9, lines 19-32, Figure 3). 

15. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang (US Patent 
7,212,738) in view of Gutierrez et al. (US Patent Application Publication 2001/0048544) as 
applied to claim 8 above, and further in view of Shioka et al. (US Patent 5,369,642). 

Regarding claim 9, Wang discloses everything claimed as applied to claim 8 above, but 
fails to expressly disclose a first MEM switch of a second connection element of said plurality of 
connection elements connects and disconnects said first default data transmitter to said first input 
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signal line and second MEM switch of said second connection element connects and disconnects 
said redundancy data transmitter to said first input signal line. 

Shioka et al. disclose a switcher (Figure 1) that has active transmitter (DT) 51 connected 
to input signal source 21 by path A, and standby DT 50 is connected to standby input source 40 
by path B, in a faultless condition. When a fault occurs, standby DT 50 is connected to input 
signal source 41 by path C, and DT 51 is connected to standby input signal source 40 by path D, 
both through switching circuits 910 and 911. By using the standby input signal source 40 as a 
test signal source, it is possible to deliver a test signal to the faulty DT 5 1 for the purpose of 
locating the fault (column 3, lines 6-26, Figure 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang and Gutierrez et al. with the switcher taught by Shioka et 
al. since it improves performance by enabling device redundancy and it also helps in locating 
faults (column 3, lines 23-26). 

16. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang (US Patent 
7,212,738) in view of Gutierrez et al. (US Patent Application Publication 2001/0048544) as 
applied to claim 7 above, and further in view of Sun et al. (US Patent 6,307,169). 

Regarding claim 10, the combination of Wang and Gutierrez et al. discloses everything 
claimed as applied to claim 7 above, but fails to expressly disclose wherein said plurality of 
MEM switches include MEM switches of the type having a signal pad restrained by a plurality of 
hinge brackets for movement in a substantially vertical direction in response to electrostatic force 
to switch between a connecting state and a disconnecting state. 
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Sun et al. disclose a MEMS switch having a double hinge membrane-type control 
electrode with center flex. Each end of the electrode is hinged or anchored to a post, spacer , via 
or other type of stationary vertical structure. Thus, when the appropriate voltage is applied 
between the two control electrodes, the membrane-type hinged electrode flexes as the center, i.e., 
between the two hinges, in the direction of the opposite electrode. When the voltage is 
removed., the natural resiliency of the membrane-type electrode returns it to its normally 
horizontal, open state (column 1, lines 25-38). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the combination of Wang and Gutierrez et al. with the MEMS 
switch taught by Sun et al. since it reduces power consumption by using the natural resiliency of 
the membrane to change to an open state(column 1 lines 35-38). 

17. Claims 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang (US 
Patent 7,212,738) in view of Williamson, III et al (US Patent 6,632,029) and Nashimoto et al. 
(US Patent 6,470,125). 

Regarding claim 12, Wang discloses everything claimed as applied to claim 1 above, but 
fails to expressly disclose said plurality of data transmitters are operable at signal switching 
frequencies above about 500. MHz and said connection elements present said first, low 
impedance connecting state at frequencies including said signal switching frequencies above 
about 500 MHz. 

Nevertheless, Wang discloses optical communications networks are marked by high 
bandwidth and reliable, high-speed data transmission. Optical transmitters which modulates 
signals using wavelength division multiplexing (WDM) (column 1, lines 21-42). 
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Williamson, III et al. disclose a package with radio frequency (RF) shielding for high 
speed optical transmitter and receiver combination for short and intermediate range information 
transfer at high data rates (1 MHz~40 GHz). The package may be fabricated with relatively low 
cost and a reduced form factor when capered with prior art opto-electrical packages (column 4, 
lines 9-31). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang with the package taught by Williamson, III et al. since it 
would reduce the cost and size of a high speed optical transmitter and receiver combination. 

The combination of Wang and Williamson, III et al. fail to expressly disclose that said 
connection elements present said first, low impedance connecting state at frequencies including 
said signal switching frequencies above about 500 MHz. 

Nashimoto et al. disclose an optical switch that has a switching frequency higher than 
100 MHz (column 16, lines 10-11). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the combination of Wang and Williamson, HI et al. with the 
optical switch taught by Nashimoto et al. since it improves performance through high speed 
drive, excellent temperature stability, low drive voltage, and low crosstalk and insertion loss 
(column 4, lines 53-57). 

Regarding claim 13, the combination of Wang, Williamson, III et al., and Nashimoto et 
al. discloses everything claimed as applied to claim 12, and Wang further discloses a plurality of 
data receivers operable at signal switching frequencies above about 500 MHz, said plurality of 
data receivers including a plurality of default data receivers (receiver bank 72) and at least one 
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redundancy data receiver (backup optical receiver 90), wherein at least a second connection 
element (switch 86) of said plurality of connection elements is operable to connect and 
disconnect a first default data receiver of said plurality of default data receivers from a first input 
signal line, said second connection element further being operable to connect and disconnect said 
redundancy data receiver from said first input signal line (column 11, line 59 - column 12, line 
1 1 ; see Figure 5). 

Regarding claims 14 and 15 (see relevant objection above), Wang discloses an integrated 
circuit, comprising: 

a plurality of data receivers (84 and 90, Figure 1), 

said plurality of data receivers including a plurality of default data receivers (84) and at 
least one redundancy data receiver (90); and 

a plurality of connection elements having a first, low impedance connecting state, and 
having a second, high impedance, disconnecting state (switches 86, column 10, lines 52-55, 
Figure 1), 

at least a first connection element of said plurality of connection elements being operable 
to connect and disconnect a first default data receiver of said plurality of default data receivers 
from a first output signal line (switch 86 corresponding to failed receiver 84 A, column 1 1 , lines 
59-65, Figure 5), 

said first connection element further being operable to connect and disconnect said 
redundancy data receiver from said first output signal line (switch 86, column 11, lines 65-67, 
Figure 5). 
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However, Wang fails to explicitly disclose (1) the plurality of data receivers operate at 
signal switching frequencies above about 500 MHz, and (2) the plurality of connection elements 
have a first, low impedance connecting state at signal switching frequencies above about 500 
MHz. 

Regarding item /, Williamson, III et al. disclose a package with radio frequency (RF) 
shielding for high speed optical transmitter and receiver combination for short and intermediate 
range information transfer at high data rates (1 MHz-40 GHz). The package may be fabricated 
with relatively low cost and a reduced form factor when capered with prior art opto-electrical 
packages (column 4, lines 9-31). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang with the package taught by Williamson, III et al. since it 
would reduce the cost and size of a high speed optical transmitter and receiver combination. 

Regarding item 2, Nashimoto et al. disclose an optical switch that has a switching 
frequency higher than 100 MHz (column 16, lines 10-11). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the combination of Wang and Williamson, III et al. with the 
optical switch taught by Nashimoto et al. since it improves performance through high speed 
drive, excellent temperature stability, low drive voltage, and low crosstalk and insertion loss 
(column 4, lines 53-57). 

18. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang (US Patent 
7,212,738) in view of Williamson, III et al. (US Patent 6,632,029) and Nashimoto et al. (US 
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Patent 6,470,125) as applied to claim 14 above, and further in view of Manning (US Patent 
5,552,743). 

Regarding claim 16, the combination applied to claim 14 above fails to expressly 
disclose each of said plurality of connection elements includes a fuse, wherein a first default data 
receiver of said plurality of default data receivers is connected and disconnected to said first 
output signal line by a fuse of a first connection element of said plurality of connection elements. 

However it is well known in the art that fuses and anti-fuses are state devices used to 
disable a defective portion or block of an integrated circuit and enable a redundant block, as is 
evidenced by Manning (column 1, lines 10-14). Semiconductor integrated circuits contain large 
numbers of electronic components built on a single chip. Due to the microscopic scale of these 
circuits, they are susceptible to component defects caused by material impurities and fabrication 
hazards (column 1, lines 16-22). Fuses are manufactured closed (high conductivity) and are 
blown open (very low conductivity) (column 1, lines 45-51). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the combination of Wang, Williamson, III et al., and Nashimoto 
et al. with fuse and antifuse state devices since it is well known in the art that the use of these 
state devices to switch-in redundant components reduces waste by circumventing component 
defects caused by material impurities and fabrication hazards (column 1, lines 20-26). 
19. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang (US Patent 
7,212,738) in view of Williamson, III et al. (US Patent 6,632,029) and Nashimoto et al. (US 
Patent 6,470,125) as applied to claim 14 above, and further in view of Gutierrez et al. (US Patent 
Application Publication 2001/0048544). 
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Regarding claim 17, the combination applied to claim 14 fails to expressly disclose each 
of said plurality of connection elements includes a plurality of micro-electromechanical (MEM) 
switches, wherein a first default data receiver of said plurality of default data receivers is 
connected and disconnected to said first output signal line by a first MEM switch of a first 
connection element of said plurality of connection elements. 

Gutierrez et al. disclose MEMS optical switch including an element pivotably mounted 
on a platform formed on a baseplate. Electrodes are arranged on the platform such that the 
element may be fully deflected onto the linear segments in response to actuation forces (page 1 , 
[0006]-[0007]). Higher voltages may be used to provide faster motion and added robustness. 
Further, faster switching times may be achieved (page 2, [0026]). Gutierrez et al. also disclose 
MEMS optical mirrors have been developed for use in optical switches (page 1, [0003]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang, Williamson, III et al., and Nashimoto et al. with the 
MEMS optical switch taught by Gutierrez et al. since it improves performance by providing 
faster motion and switching times (page 2 [0026]). 

The combination of Wang, Williamson, HI et al., Nashimoto et al. and Gutierrez et al. 
discloses the claimed invention, but fail to expressly disclose a plurality of MEM switches. 
However, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to provide a plurality of MEM switches, since it has been held that mere duplication of 
the essential working parts of a device involves only routine skill in the art. St. Regis Paper Co. 
v. BemisCo., 193USPQ8. 
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20. Claims 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang (US 
Patent 7,212,738) in view Nashimoto et al. (US Patent 6,470,125) and Shioka et al. (US Patent 
5,369,642). 

Regarding claim 18, Wang discloses a method of performing redundancy replacement for 
an integrated circuit including a plurality of data transmitters operable at signal switching 
frequencies above about 500 MHz, comprising: 

providing a plurality of data transmitters of said integrated circuit including a plurality of 
default data transmitters and at least one redundancy data transmitter (38 and 52, Figure 1); 

providing a plurality of input signal lines and a plurality of output signal lines (column 5, 
lines 42-52, Figure 1); 

providing a plurality of connection elements on said integrated circuit having a low 
impedance connecting state, and having a high impedance, disconnecting state (40, column 5, 
lines 62-65); 

connecting a first default data transmitter of said plurality of data transmitters through a 
second connection element of said plurality of connection elements to a first output signal line of 
said plurality of output signal lines (column 6, lines 34-43, Figure 1); 

disconnecting said first default data transmitter from said first output signal line by 
altering said second connection element to present said high impedance, disconnecting state to 
said first default data transmitter (column 5, lines 65-67, and column 9, lines 21-25, Figure 3); 
and 
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connecting said redundancy data transmitter to said first input signal line and to first 
output signal line by altering said second connection element to present said low impedance 
connecting state to said redundancy data transmitter (column 9, lines 25-37, Figure 3). 

However, Wang fails to expressly disclose (1) the plurality of connection elements on 
said integrated circuit have a low impedance connecting state at signal switching frequencies 
above about 500 MHz, (2) connecting the first default data transmitter of said plurality of data 
transmitters through a first connection element of said plurality of connection elements to a first 
input signal line of said plurality of input signal lines, and (3) disconnecting said first default 
data transmitter from said first input signal line by altering said first connection elements to 
present said high impedance, disconnecting state to said first default data transmitter. 

Regarding item 7, Nashimoto et ah disclose an optical switch that has a switching 
frequency higher than 100 MHz (column 16, lines 10-11). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang with the optical switch taught by Nashimoto et al. since it 
improves performance through high speed drive, excellent temperature stability, low drive 
voltage, and low crosstalk and insertion loss (column 4, lines 53-57). 

Regarding item 2, Shioka et al disclose a switcher (Figure 1) that has active transmitter 
(DT) 51 connected to input signal source 21 by path A, and standby DT 50 is connected to 
standby input source 40 by path B, in a faultless condition. When a fault occurs, standby DT 50 
is connected to input signal source 41 by path C, and DT 51 is connected to standby input signal 
source 40 by path D, both through switching circuits 910 and 911. By using the standby input 
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signal source 40 as a test signal source, it is possible to deliver a test signal to the faulty DT 5 1 
for the purpose of locating the fault (column 3, lines 6-26, Figure 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang and Nashimoto et al. with the switcher taught by Shioka et 
al. since it improves performance by enabling device redundancy and it also helps in locating 
faults (column 3, lines 23-26). 

2 1 . Claim 19 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Wang (US Patent 
7,212,738) in view Nashimoto et al. (US Patent 6,470,125) and Shioka et al. (US Patent 
5,369,642) as applied to claim 18 above, and further in view of Williamson, III et al. (US Patent 
6,632,029). 

Regarding claim 19, Wang discloses everything claimed as applied to claim 18 above, 
and further discloses: 

providing a plurality of data receivers of said integrated circuit including a plurality of 
default data receivers and at least one redundancy data receiver (84 and 90, Figure 4); 

connecting a first default data receiver (Rx 84, Figure 4) of said plurality of data receivers 
through a first connection element of said plurality of connection elements (switch 86, Figure 4) 
to a first input signal line of said plurality of input signal lines and connecting said first default 
data receiver to a first output signal line of said plurality of output signal lines (column 11, lines 
1-4, 14-22, Figure 4); 

disconnecting said first default data receiver from said first input signal line by altering 
said first and second connection elements to present said high impedance, disconnecting state to 
said first default data receiver (column 11, lines 59-67, Figure 5); and 
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connecting said redundancy data receiver to said first input signal line and to said first 
output signal line by altering said first connection element to present said low impedance 
connecting state to said redundancy data receiver (column 12, lines 13-30, 34-38), wherein said 
connection elements present said low impedance connecting state at frequencies including said 
signal switching frequencies above about 500 MHz. 

However, Wang fails to expressly disclose (1) said data receivers and said data 
transmitters are operable at signal switching frequencies above about 500 MHz; (2) connecting 
said first default data receiver through a second connection element of said plurality of 
connection elements to a first output signal line of said plurality of output signal lines; (3) 
disconnecting said first default data receiver from said first output signal line by altering said 
second connection element to present said high impedance, disconnecting state to said first 
default data receiver; and (4) connecting said redundancy data receiver to said first output signal 
line by altering said second connection element to present said low impedance connecting state 
to said redundancy data receiver. 

Regarding item 7, Williamson, III et ah disclose a package with radio frequency (RF) 
shielding for high speed optical transmitter and receiver combination for short and intermediate 
range information transfer at high data rates (1 MHz-40 GHz). The package may be fabricated 
with relatively low cost and a reduced form factor when capered with prior art opto-electrical 
packages (column 4, lines 9-3 1 ). » 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the combination applied to claim 1 8 with the package taught by 
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Williamson, III et al. since it would reduce the cost and size of a high speed optical transmitter 
and receiver combination. 

Regarding items 2-4, Shioka et al. disclose a switcher (Figure 1) that has active 
transmitter (DT) 51 connected to input signal source 21 by path A, and standby DT 50 is 
connected to standby input source 40 by path B, in a faultless condition. When a fault occurs, 
standby DT 50 is connected to input signal source 41 by path C, and DT 51 is connected to 
standby input signal source 40 by path D, both through switching circuits 910 and 911. By using 
the standby input signal source 40 as a test signal source, it is possible to deliver a test signal to 
the faulty DT 51 for the purpose of locating the fault (column 3, lines 6-26, Figure 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang and Nashimoto et al. with the switcher taught by Shioka et 
al. since it improves performance by enabling device redundancy and it also helps in locating 
faults (column 3, lines 23-26). 

22. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang (US Patent 
7,212,738) in view Nashimoto et al. (US Patent 6,470,125), Shioka et al. (US Patent 5,369,642), 
and Williamson, III et al. (US Patent 6,632,029) as applied to claim 19 above, and further in 
view of Gutierrez et al. (US Patent Application Publication 2001/0048544). 

Regarding claim 20, the combination applied to claim 19 fails to expressly disclose 
wherein each of said plurality of connection elements includes a plurality of micro electro- 
mechanical (MEM) switches, wherein said first default data transmitter is connected and 
disconnected to said first output signal line through a first MEM switch of said first connection 
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element and is connected and disconnected to said first input signal line through a first MEM 
switch of said second connection element. 

Gutierrez et al. disclose MEMS optical switch including an element pivotably mounted 
on a platform formed on a baseplate. Electrodes are arranged on the platform such that the 
element may be fully deflected onto the linear segments in response to actuation forces (page 1 , 
[0006]-[0007]). Higher voltages may be used to provide faster motion and added robustness. 
Further, faster switching times may be achieved (page 2, [0026]). Gutierrez et al. also disclose 
MEMS optical mirrors have been developed for use in optical switches (page 1, [0003]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide Wang, Williamson, III et al., and Nashimoto et al. with the 
MEMS optical switch taught by Gutierrez et al. since it improves performance by providing 
faster motion and switching times (page 2 [0026]). 

The combination of Wang, Nashimoto et al., Shioka et al., Williamson, III et al., and 
Gutierrez et al. discloses the claimed invention, but fail to expressly disclose a plurality of MEM 
switches. However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide a plurality of MEM switches, since it has been held that mere 
duplication of the essential working parts of a device involves only routine skill in the art. St. 
Regis Paper Co. v. Bemis Co., 193 USPQ 8. 

Citation of Pertinent Prior Art 
23. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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Alter (US Patent 6,71 1,046) discloses zener diodes used as anti-fuses and a programmed 
array of fuses. 
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